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(54) REGULARLY ARRANGED NANO-STRUCTURE JOINED ON SUBSTRATE AND MANUFACTURING 
METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a regularly arranged nano- 
structure such as an oxide on a substrate, with the use of an anodic 
oxide film. 

SOLUTION: The manufacturing method comprises vapor depositing a 
metal on the substrate having an electroconductive layer, anodically 
oxidising the metal to form pores on the substrate, which are regularly 
arranged in the anodic oxide film, chemically dissolving the pores to 
widen diameters of the pores, and filling the nano- structure substance 
in the pores. The method includes providing a fine uneven structure in 
the electroconductive layer, so as to develop an anchoring effect and 
effectively bond the nano-structure substance to the substrate. The 
na no-structure substance is also filled in a gap between the layers 
formed by multilayers vapor deposition, to prevent a collapse of the 
nano-structure. The substance forming the nano-structure can be a 

compound, which develops photocatalyst characteristics when absorbing at least ultraviolet radiation or ultra- 
violet of sun light, such as Ti02 or ZnO. The regularly arranged nano-structure is obtained on the substrate, 
which has morphology such as nanotube, nanodot, nano drill rod, nano fiber, and nano wire, by dissolving 
and removing only the anodic oxide film, after forming the complex oxide nano- structure. 




k mum 



BEST AVAILABLE COPY 



LEGAL STATUS 

[Date of request for examination] 21 .05.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19)B*BS3W (JP) (1Z> & H $| ffr & $ (A) <ll)*mi«&W#3 

#192003-73859 
(P2003-73859A) 
(43)£iBB ¥i£l&¥3ai2B (2003.3.12) 



(51)InLCL' 
C23C 
B82B 

C23C 
C25D 



28/00 
1/00 
3/00 
30/00 
11/04 



305 



PI 

C2 3C 28/00 
B8 2B 1/00 
3/00 

C2 3C 30/00 
C2 5D 11/04 



B 4K044 



OL 



C 

30 5 
<£ 8 JO 



(21) H«#*f HB2001 -26529KP2001 -265291) 

(22) fflKB ¥£13^9 J! 3 B(2001.9. 3) 



(71) fflEA 301023238 

3:is»-p< «m=ra-TB 2# 1 # 

(72) 3BB# ftffi 

3EttHft^<fcf*=R|lTB2*l^ 

(72) 5^ s em 

3EiSRt><tt«=raiTI2#l^ aWL 



(54) i&wozm m>±KttisTmifkmtLiz±/mm*zrPt<Dsmmii 



(57) [g*5>] 

-*-/K-yK -t/n^h\ i-S7T4'^ 



7 300- 600 nm 4 80- 250 nm 




1 



1 



(2) 



^12003-73859 

2 



omffi&i u;ajwfca«3*u memory m>g&xm. 
t-$^zm?&mm&im$:ftthwgM±£.m im&i n r>ti-^mzmt$h2~-2 o o n 



\&ffi8m$.z tvtz&mmm>t>&f$.zti. mm «9 i o tci^o^±fci&^LTSii!Hfci: 
m&mm£i>iEm2timsm±zt&it2tiT\'>&zt io im^mi2} mfr±.iz&mzmgi-hft*x'mm*r 

{£S*ut. -f/f-a-y. Jv/F-rK t/nyF, + ^S9^tl 1 ^)V^"ffuWcHS^)SftJLtttScSa' 

J~7t A X. tiziii-y VA Tipt>SiftUz&%< b i> ixmmSM Ltii- 

■rsmm. ^ttm^9^L\2^-ftxj?\^M.<7ym±. 

[it*S4i mmt. f<oi»c2~2oonm^ tm&gfe LxmittSM Liz* ytmmowmjr%i. 
zmsmciffiiktti. i-simmi'gcoTyA-Jb 20 [i$#ii4] */a3tf#*iM£2oox;~5ooT; 

»c»ia«i«r*-* zt^mLt-r osn^manuttj: on&wfc&ffifci&flaiji: 

^LTMBHt^i Ltz->-/®im. smi 3§m<rm*±tzmm&Lx&mtt£&iLtzi- 

U2 02fcJ:V^4>«Ofl:^)^^K-7-7£^ifc{i%@5r [IS33I15] ff£«9~l 40Vvffl*»fcgSU; 

Zc\tZmit?zm^l%^l5<?>\*iVd}<.WS& i-Stffitotf. -fVK-rK -Jv/n-y 

cvm±.£m&&'£Lxm\ttEM Lia-sma*. h\ t/7r^A\ -t^a Tif>$>mntvtz'j*x< 1 t 

fm.£mjz*mmtzix¥mmm 1 imtrtth 5tm<^fc±£w&&izLxm\ttBM itzi-stm 

im$m8) i-mm&>>%< th$mm>mit y^-«oj?3t.?LM<*A«)oi?$fc<oifc#i/ 

com&zmLxmmsmtt&itettch&z 3-1/1 on*** mmtuz, mv^v^-mv 

»±.izmm^LxmntiSM uz-t-smmft. 40 [n^jgisi y*-#Mk cvds. jfciipv 

tiMixm*±£$^mmt(\zmtf>L>%imm{t mmtmmfmfrnnstzm-ixttzmmtzi os 

BffLfc1BI.HNtU ttHTL+K^ffiftfMM** X^Wmtthttm&lt&W&imX'. 

«W43W6fcfcivc % gm£Jfc*ctS fc iCmE jg*WLg^'8 0~2 5 0nm. -fe;Pg^3 0 0~6 0 

»«WVV<y ^r-«fc3MI5 Wit/flSSfWiJl^ffi* OnrnT* 0 , -5-<0*ISJ:S®lfl«EA«9 0~2 0 0 

hzt £mt-rz>m*±.£.wm£Lx®msM l m&Liz&mmmttmBtf&m. 

tz-tsmmmmm. [H^ai9] ishzx')b&ii&bi&t*$-<> 

imm 10] ^-tS^g^Al . Ti . Mg. Nb. Ta. ATfc 0 . «R»^ U tc\& *<7&mi8X'S> 



WMSfflLizi-smm. 



3 

[00 01] 

Lxmrnttsmtti-t-stmi*. mm. mm&±.£ 

[0002] 

ut&Ktffl??* v+yy-t h z b x&itr 

[0 0 0 3] LfrL. ZoLlZ+SWkitti. JffifetfA 

-o-cv^t. mmt. -fyffikftt Lxcomm&mn?*. 
;imwum-h$><<oto3UfijLt>ixh mm. &m 

¥1 1-200090-^^) . 
[0 0 04] Wc. &8X1i. UdSfcr^TV-hil, 

xfmthw®&&A,"e. AWi^mn^om. pvd 

[0005] 

[IESSr»*-r«.fcft<0#a] ±BO«k o&ITSfcBjfc 

a. cm. m&m*ittotti-sttmfr>fm±0> 
it. 

[0006] +*i>^ *%m±. m±.£.mztit: 



3) ^12003-73859 

4 

u wmmi£^ftxzti8m±zti&{t2tix^ 
&zb izmti-himcrmtttzmmmz txmmfc 

[ o o o 7 1 it:. *mu. mjmwsnt&Bum 

-*-yo?h\ ^y^r-fA, ifcfctt-/74 7*63tf 

ti-hm<m*±£W£^Lxw®ftsmLt:i-s 
m.m:'$>i>. it:. *%mt. mmt. *<o»c2 

^2 0 0nmV>m<QWSWE!M&i:1il. ^yffijgft: 

&zb zmkti-z±mcr>m±.£-wmi!r txmmit 
[ooo8] it:. *%wi.. mmmtfiTo. st&. 

20 ZnO. it:\&TCm02&£VZizh<Mt&^<OV-77t 
W£^LX®m\SfflLt:i-SffimrZ'3>Z>. it:. 

*%mt. WWtivx. 7^-*-. yj****, i 
fclifflUU>6»fh.£ l WRVSmmirbtkh Z b 

*mit?&±M0m*±£m£^LxmittBm l 

[000 9] it:. *%mt. HhW-ll £fc 
30 l^i*»^Sit^^ai:-ri.±£^«:±fcl^S 

®MLxmmmtti-&{ti!rtiKt>z,z t zimt 
?&±mnmk±izm.w&&LxmmftmM ttz^ym 

[ o o i o i $ i>tz. *m&. m±iz&B*m£ 
v. mM(.mmt{t!mixm±iz%iimmt<t 
8ti^teimi<mmit:mjLt:&jiLi. mm.*iz 
Tsmmmiym+iijmizii^x. m&iz&k 

40 ^Zbb^tmRM&vmwvjJr-mttmZlvt:-)- 

smmiinimft£mmtxTy*-9i&zmtt 

isLxmmMLt:i~jffimcr)gmi5mx'f)Z. 
i o o i i 1 4*. *%wi. mitr&&&m. n. 

Mg. Nb x Ta. Si, ZrtfDVvfiTiPlffiST&'K ©®Hb 

t i o^L®s<tsisofiij&^i&&5-c# set &m 
tt&mvm*±£W$^ixmitt8M Ltt-s 
tmitfmmmxbz. it:. *mm. r>*-y> 
mmth 2~2 o o nmmztrymmatmift 
so -?mi!mmzm£®js.Lt:mto±iz&mt:mmL. 



(4) 

5 

[ o o 1 2) az. *mit. mfr±-£&&zm£-r& 

ffi&m%-W&t:&%< b l-mtlkHB&tZZ b £ 

i o o i 3 1 tit. *mut. mn^i-ymmm io 
it. 2 o o*c~5 o o x^omnxna 

m- h Z b fc J: 0 BSHbSJStefWi) b O&attS J: 

5. 

[ 0 0 1 4 ] £ t> JJB«*tfB?c**Jt 
ti&%< b t> 1 Sg#»£&S»#£%-f S - fc 5r#St 

[0015] at. *%mt. 3JvmmsiMm<m 

UnBgVWt-mnmZ b . ?LS ( -fc/kS) OJ?S 30 
fc<Oit#l/3~l/10lcfr£J:3$!l»S*ifc. 

wr-mxhh z b zimbthZfimm&jkm 
ffltttx-bi. 

[00 1 6] *IS9!li. CVD 

a. iti\tpvDm<o^-rtitpff)^mzx*). mm** 

b'<rMffl&mWB&J^mmf\M*&'>X tfz 

tmT. *(Vm.imm&B 0~~2 5 0nm, -fe^g 
#3 0 0-6 0 0 nmX-h 9 . fO^l^gS^tE 
#90—20 0 VOiI^ET"JBj£-f £ CI t SrfSffii: ~t £> 40 

Ltz&m#rti>$-vj*x'g>'). wmwymm* 
tiit^^mmxt)*). wmmm.i 1 omf 

izx f)m&itz±m^^mtit^m&mx%h . 
[0017]/^ 7t*->>m%b'm&<?m>*mm 
wmmiG-r &&m<ti-f y%b-c?>i-/imm 
m^x. mm rzi±m%mM£&z&rzmm 
m ngss-ro. mz*&imtfmx-$> 50 



1^12003-73859 

6 

[0018] ^%fttu. mft+f ymvmmmt 
MzmmtixvtjBmmz&fr. trMmcb^mL 
*mmm:~mt>i>\ib\ ^mw>wmi>±tfh. 

[0019] *%B^S&^t:J:-5T#^fil.g-fb% 

^-/flBSftii. mix. imifoimsm&ttthm 
mzim££'>xjffi-tz>m&£t>iimx-}>&. zoi 

A>*-&£V$ffi/g&£b^xmmb%Z. jSB3*£« 

mfix-%. jMZb-cvmostexvftg&b'z&iE. 
[0020] *m%i.*mm#w>mmi>x'Z 
%b'(vmimmix. ib«mw)«t*«*. 

[0021] *m££*>i-smm.mzmmt. ♦ 

[0022] 

immzme&^xwm-z. ai^a) tc^-j: 

dt. ««cl<0giSfc:®mB2. fliif. ITO. Sntfe. z 
mt\i. Sn. Sb. ¥. AU Ga) Sr-tO-(b^»Od^O 

nmmc^n. mitwm%b'<r>m&&tzmifz* 
[0023] mw§2tfip&Ltc\.^r&\±. mm&mm 

3 Z b VX-* ? ( VaW&{tlz& ~>X 

m^ixh^)^-m/m^m\z^mif~msLx 
mmH&<?4 tt^ymoftmm&ummx'Z* 
1 0 0 24 1 ttz. mmmn. $mtwis&zztmm 
tzim!mwz£M&#&z')mftX'$%^. Ltztf-> 

mmm&fiwrh%>v>*^hnz^. znr 



(5) 



003-73859 



8 



y*- : m:£%M'?&wm{htmii. 2-200 nm 

[0025] mmm<rmmmi$g3iM$i. **y? 

m&x omB&jmom^f^m&axim^ 
igtcztmtthzti^x^xm&th. 

[00 26]&fc. $mi2±t3g£&gl3Sr^j£* 
h. &B#mg&. A*VTV-t-< V? 10 

Ef&HtfcJ: y«ffl?l»y y^-tttSSSkEW* J: 
dtr$-££k#ffirc*>i>. 3I$iii£l&£&tt 
0. 2nm/&gfirC&2>#. ^IS^^^y^ 
ffiTli^< k t> Z<r&&* 1— 2n m/g^KfflTSfl 

U *<>flBiW^k^ig&l»y^t^K&SJ: 

[0027] £ fc. eutf . x^? ? y yrmx-u m# 20 
0. 5—0. 8 ^ mw&izsimt&c?)&-j8m;'$> £ . 

Igtc&«att^tlE®#®<&Sfctf>T&*. -tit 

[0028] upu znzmtt&miti®immz 

•& : T2&®&T& < Wm?& k . &M 9 )VZt<Vmt 30 
UTJBty&biiTV^. 

[ 0 0 2 9 ] k £ Z 0 iKTgmtn 

b t> 21M ^;Ha±^g»S**fcJ: 0^EOE«i 
[0 0 3 0] ifcfc. aiOb) fcScTidfc. ^-^js 

i3S-i©si{tts. ^^m^es-ftni. r-f* 

K10-15nm s ^ a »>ie&IS2 0~5 0nm. 'Jy 
K&ffi3 0-6 0nmg§re&£fc*>. £t8«J&k'tf>lt 50 



[0031] .TO**), ffcttf . 

*#3t^^a7,tJiiXiHb!lir/;i^:$$ (TithWi/ 

TJi&TOfcfcS £l£&3-2 Onmm ) &k*£#& 

&jg405ffiitfc L/C. mSAip*t5j:-e80 nm-2 5 
0 n mC^i X o KcWffi&.> ttJB&fK ©STu-feXSr 

(Sl<ObOCT*^-?yi^4M>t«t I 'C»I5k^®S) #3 
0 0— 6 00nmfc*§<&£«i:5fcgfBEE£:Wt. St 

t<«iiJJ:-f-lox:mTk-rs. 
[ 0 0 3 2 ] ^fLSSWhSK4 k^me 2 1 <^E?t 
tttfffihfc&RI&iSft 1 14. 9 0~2 00Vt>Oj§m 

^mJi2^<oi!i«t,^<^o. isvyy-im 

^%&2ti%\^fmzm&sttt.Tit. man. 
vm&mvumE s-fe x -e 4 o vjeuttrt zttfvz 

■f. ifc. »jyKSKT't>fcJ:-e6 0VjJLh-C<omBJi 

[0033] Zt>%Zm&t LX. *»HB!Htt 
fcA-'J-V-Soff? D kTLMoeS B tnitV/BipS 

x z 1/3-1/1 oT-fc&ocMLT. me&c&fi 
m&tt&Mmx'iiisxzi/2X'b&. zw*- 
®<o^Djiai«mi»mEfcJt0!tTtJO> mso±# 

kkfetrfei^l. 2nm/voS!te-T»< : 5:SC:i:* s 

mtox^h. ntx>v)*-m<mm>%mr>*ixt 
[0034] wmtfi&mx y/hsv^-tJi. ai 

■f. ±M/^-meo^\mLxiimjm<r>^)^- 
mmfmmwm^o^x mmatK&im 

^BEA J 4 0VSS^V^T'Jgj£5ix 
^N'U^-S-Ci-n^SK^III^iJ J:-?-5 O^fiUt-Cfc 
SW^t. *»^O^?L®Sg^bSJg18jSr«9 0VW 

4Mk^is^raj±3 o^-gST+^-cfc y . j^-m 

[0 03 5] it:. mumtKfflfLft<r>f[M(r>itl&i& 



9 

mitts') . mmm&ztixiftMcoigmtnmR 

[0036] Cl^J: 3 1 Lt«S?fU:a^MSM 
H;Uf . 5 % U yRt 2%7 nAKfc oSK^fcDKi 

Kit 2%-5 %&g&*mtf- v y *7iS£Z<vrfrii y 

WMp'SSLT. Ti02^rt'O-t/flBi*7 (-fV*-*- 
7\ -f/K?K ^yo^H. -*\/77>fA\ 

flaw?* » xmin&komiktch . 

[00 37] ifltiot, m&l&tVm 

-r j: o sBBSf* i fc *Vi&mmm 2±£%m&& 
jtft 7 mmmmmm&x^ h . 

[0038] 

[ft*IW] (IQtWl) 20X100X1. IwmCDtf? 
X£ftOSB5fc*n 5nm<OSi02&. 120nm<0IT 
OB. 2*m<09 9. 9%All£«g£»|£U;. AlOU 
SUflFX/t y ? 'J >^'T'&&j£g[ 1 - 5nm/s TfTo 
fc. £ (r&mW&kT* Y >X 1 0 #faj©&£ft# L 

fc. ax. 7t:<o i o%y vie&si+fcstfs u i 3 
[0 0 3 9] 03fc. T&<r>\Tomtxi§imto.Ltz 

T)V S i-gmtmrnffikZ: F E S E M^MX^t. a 
7X(r>±.£M1UJ s m&£BMbXii'). ¥m&tfl 1 
0 nm. "ttVWmS 5 0 TimWmK&flJBTPl'Si- 

£T^ti®gKfcUcifeii^\*y^-w±. mia'^p 

[0040] 30W5%y>'iSg?S4'tS*^ 
U im&£2Q0nmiX§&Lfz. *8?Lg£&*L 
fct^£x?y-/W::10#ISI?itf#&. S^CTithV 

10 0t?ll«S6fit, 4 0 0X:T2I^»^L^. 

£U j^:iii^fm>^G&jL£#£L*:iO'C. Ti 
(OPri ) « : AcAc:lhO : EtOH= 1:1:3:2 0<W7P£ 

[ 0 0 4 1 ] 04 tt. ttUfflUAffiMttCBSTiOi 



6) ^2003-73859 

1 0 

3-hLfc&£>KfrSFESEM^?i>£. 3 0#Ja_k& 

*t. t<73-t< >?0M^ VM&\M£&^X I 

fcS3£J££LT^i>. — JKO^-^XAljOs/TiOi 

HflJSJ: 0»2 0 Of&OSSBSfcfco,: tirfttp^-fz 
(?LS5S=1. 4X1 O'Wm 1 . ?LrtS^=140 
nm) . 

io [0042] (mw2) mttmixftbtuzx-jx 

AK<07 0t«S}gj8+Tr;P5^*lgo*&xy^y 

i-*-7mMm&Xhh. «g#18 0nm. 

4 0 nm<m\toi-)~J+3.-7tmt>ixfz. f-a-T'ttSr 

£&SSai±. ^<r>f$W&#BixX^h1z*>Xbh. 

[0043] EC. T^S^^T^*Lfcfc-ffKf. 
Tiik^y-j-a-T'^iiiSli. -ft:^g»fi?o»2. 2 5 

tts. ^r^h-A^Htea^fcio. @3. 0 
4. tsxxm5<msEmm^itiun<wi%m&£ 

Ji. •e^-fit. t5«k^9 5%. 6 5%. 7 5%T (55 
0 nm vs. Glass) Xb&Zbiftijirilz. 
[0044] (iat0«3)¥^!n:ii* I 2OQ/OOI 
30 TOJg#t^5XS«fcXy'?-y^yy^St-A1^2Atm 

mmttssmt. 7 < coio%yy|gss+i3ovt 

30-c. sj^yyisgiat^fcioij^f^^LT. t% 
ms^i ioo nmtt&£omnmfckz®~?tz. 
mm 1 1 mtiz. TiChov;i— y^3— f yytu: 

«4 o ox:c?msi&<t>x2m3}sa»Li,ti. 
[0045] txmttin^mmfymm 
40 \t.wm£.5%oymt2%?r3j*&(r>7 0Kymm 
m^x^mtfasnM^vi-ymzi. noittm, 

±2ixfzmwmmt>hX: (06<DFESEMtJ:SB!®f 

[00463 (IUI^4 ) T^iJiffi^ 1 0 Ci/n<7) I 
TOKft^^7X»g^W^yyyftTAl$:l. 5 

/i^t^sm^. 7xw i o%y yg8§?s+ 1 3 o 
vccigsKfcU »2. 2 < umjf?<o^9^efl:r^ 

so ogm^so-c. 5%yyg^ff+t2 0^Si^:SL 



(7) 

1 1 

T . T^mStfift 1 5 0 n mfc&S X 

tm!S&4 O 0iCO^F4'-C2lOTliaLfc. 
[0047] ^ LTimtK&£&<tte1-Sim# 

too48] 9 q/oo i To&mnv w 

XWSL\Z$!2Bi&&Vto Z2nmm£L tM £ . 10 
X#>1 0%V>W§&*1 1 OVfcT&mtU *•> 

£J&£W:. iK^T. 3 OX;. 

fg+fc 2 04HSS*# LT. S P$H8JU£&1 20nmfc 

^•SJ: ftlfem kPWC* TiCfeO 

i o o 4 9 ] ^ o LximL-timzmm>±;®&ft 20 

li. fij^Wt4 0X;<7)*i6fl:^MJ«>A}g?S4'TllffiK 



^2003-73859 
1 2 

mmvs>h. 

[02] @2J±. SffltC2--2 0 0 nmnmZcMfflM 
[S3] B3Ji. gj»Hlfci5Vvt\ TJfiOITOli 

[@4] @4ti. usi^itcfcv^T, &wiutpg« 

[@5] S5J±. HSSH2tCi>CvC. •fc*ft«>77l'$-*- 
[H6] S6J±. IQfcH3fci5VvC. -b^tOT^S^ 




4 9*-V**-T4 >iT ! 

1-6 



iimiiimmmiiiiiimiiiiiniti 




(8) ^2003-73859 
[@4] [S5] [S6] 



(51)Int.a.'' ilSOg^ FI M*-P<**> 

C25D 11/16 302 C25D 11/16 302 

11/18 301 11/18 30 IE 

311 311 

312 312 



(72)36«»§ is 3 \s3*7+? F^-A(##) 4K044 M12 BA02 BA10 BA12 BB04 

•£#»0<HTiiff«lTB2#l^ tt£ BB14 CAM CAB CA14 CA15 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



BEST AVAILABLE IMAGES 




BLACK BORDERS 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ADED TEXT OR DRAWING 



